Eur©paisches Pa^ntamt 
European Patsrst Office 
Office a^rcpeen das bfevets 



{21} 
(22s 

(84; 



2002 3 ; 002/3 
Application ninvnjs:' 0200444" 8 
Dais of Wing: 26.02.2002 



(«) EP1 239 674 A2 

EUROPEAN PATENT APPUCATION 

fSI). fritO* H04N 5/78 



AL LT LV EG SI 

; Appifc&m microsoft corporatjoh 
Redmond, Washington 98052-8309 (US) 



(72) Inventors- 

* Sankarsyan, Mtilomd 

tesaqi-s - , ^8028 (US) 

* Chakrabsrti, Asok 

Beiiavue ; Washington §8088 (US) 
- The otner Invantons have agread jo wah/a their 
entitlement to designation. 

('/«; H'a, u>., Grunsckef, Klnfciidey, 

StoekmaS? & Sehwanhaussef Anwsitssozietat 
MaxJmiiianstrasse 58 
8CS38 SSQnchen (D£) 



Method ahd apparatus for recording broadcast data 



neodsd using any encoding format. Tha rspeived 
ideas?, -i.n-i stream is dsnu^biexae and s-orad on 
xaage cevlea. ;r: response vo a ccrnrnane lo play 



Data 0 ~ 
Data 1 - 
Data 2 ~ 



bank ins stoma cmaacass e- s:mam, „ stares' data 
stream 5 retrieves and x 1 2 - a - , -< -\ , 
mspands to the piay back command ivMipte systems 
~* < ' " - ^ - - - = . i 
nacsiisiy. 





202 










API 

as* 


— ^ 


TfME SH:.n * c - -.; D" 

..as- 













-0UT2 



< 

R 

CO 
CM 



Hi 



5% 2 



EP 1 233 874 A2 



Description 1 0?: receives 

RELATED AWazmOKS MPEGttdUB 

|0001] nisspt. aims ihs bens S Pre 

- vis c 2 % " o >-. i OA a 



--m t, <- , coo 

[0902] The prases: invention rolaies roosts recording the decoct Cam to a dovmo mot ^'^'^1^^ 

y s ams sme; . mc ( , - ~- ^ \ - , 

'x^ i-^ ~ ~ig. o - '00 a. doonxnee to px.aecs.ax: . 

and reccmbmg orxxstmna _ . , 

c x - o f mocOismx; - < sxaams \ so fsxsxnno 

- ^0^\~ 1 e: -{ Moree; 

[0007? • s; nastce-oss dssc.ot mam 

i.CCC^' 1 - v t 

operations - a broadcast > of data. ^ . a - si and N - mat a. no; xmted to data stmarrs hav- 

o- data that is not novvmramroOed. Eaample broaden;.; ;rg a partiectar forma? 
streams Include , teiemsbm aioadcasts. digital - 

dio broadcasts, and internet Protoco; (;F) r ~> casts SUMttMW 
across a network, soon as - internet. A broadcast 

audio 2 [0008 - - - > bo-d rsersin 

ta-lime shifting ajtows a userjto "pause*' a live broadcast implement various tte« tmng and Dv'R functions on 

* t ia t broadcasts egaroissso 

allocs a user to seek fowara ano cscKwsra ' .gn a cedure used to crests tee broadcast data stream, The 

stream of data,, arc rsav bneb the stream of data forward bone sbii«no ana DV'R xmeoons described norma can 

or ■backward at any speed. This time shifting is accom- $> be used with a variety - m&xmx formats, -o lq — fat- 

ptssheci u?mg a storage dev so scab as a hard ciisk orxismeioped ammats. The procedures and systems de- 

dove, to s-:cxc a rocaven stmam o- s i: o, scfS b 4 



cs and a DVf 



eaasse . cancer be csori 
icodad using a dltfcren; f om 
- c ontth ass dsf ned 
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[0C12! A particular ^ x stores the dan 



ing thai n«w encoding damn; Aitemsbvsiy, cedain ex- 
isting systems may - replacement a-cr a new sys- [0313] in a particular embodiment 
tern capable ot processing data streams asms tdc new retnevs the stored data stream simyit 

■ i 35 
^ V - 

prccossnxj xiPEG-2 btoadess: data. A capi-ara tievice 
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" tf t ' >-« - - tc-ys s 

priar ad 3ms shining .system cspsois of processing 
MPEG-2 bmabeasf data.: 
^ s -m 

- ~ v - Sh c 
breams of brcaacasi day; 

4 3 ii ; a block - ^ ' of a system having 

— o . - y m 7 > m - s 

Fsg 4 is a bora oaytgarr. iihisirsbng a p:-ocab:.so for 
\! >' s- N a i ' S f^.C - < 

. 5 is a • s > , ammobng ^ p;ecedure 
a s t ' ^ -v. ; 
a data storage device 



g-rapr 

big. 7 iiiostrates a block diagram of. a iryst^m havirtg 

^nng N 5 m cast - a . 

straarn. 

Fig:. 3 hiusp-aies the ganarag of a television broad- 
cast \ moltlpis tampo-nary bios 
~c s fas ^ buffering of a UmBksnb - 3- 
cas! som ■nabobs temporary ia.-i. and the DvR a: 
cording of a parhaaiur television program 
: ' 0 a' v an exames; of a suhasie ogeosting 
environment in abaci; m? ciata recording systems 
a ads is : e s / t semea; 
eel; : 

^2 to ;SC U»l b\ 



lUtons of alf- 
bio data and 



; capture graph ;md multiple 'aimering J:-' 



fDOITj As used haaum tb« " "broadcaardara" 

oasts radio broadcasts, oao imermj; Protocol flf-y mul ■ 
beasts across a network, sacb aa tba Interne;, and na;h 

* . - - v a 

indues v ;vi)s of data, naiadinc 
- :y::es - dady such as video 

safe a-ay bo recaaea r or- any nornpor of data sources 

tbia af -c anbia : g - aa, a i r^urtipie 
streams of broadcast data Aa apcacailon 202 eo.mrma 
slcstas through aa application prcpaamrr^ic; irbabaee 
(AP!) aba t:; ;. ; tune sPihtins and Dvm device'iboe Tims 
spitting and Ov a device 2C6 receives for captures? data 

J. Data 1 2 " e Differs 

<■ ^ " : I . c , 

faoorb types of data, and uiiiize d bora: a formats (e.g.. 

^ wOa\ s„r, 

■ace 208. These output data atresias, are lab&ied Out Q 
; : P'a: 2. . , Oat ba a r;S ; orapax data tarsarns may 
* "~ - s 

mora aaars ao:r oxaa-aio. Oar g - v prooitfiras data 
psg:aoa;g ot fas pi es a . tc j 1 

- a Go; :a providay; - aero ' , - -) toe 

sa-'iO- aro;b:-od;a grasaaiaiiaa rc a second asaa Abes- 
abb sbfams: bojoaoaaaa sTO-rao: by tba is-os siafaag aso 



" ' ; r c 

uraog toe Oioaacioaai drsciJSiioa beatsa The boos srab- 
a-g and DV'fb fasaaoas describee; aerea; operate on the 
>n„ « ^ . contea; s , - ~ ^ themssives : ttierabv' 
c tae ruaotitauiiriy of tiara sabnsg ; : : po 3 

;r:g ?o;~' tba storage faraaa oi aacodiog s - The 
metboaa taa: sysiama asstarbed herein ossiaae aa ana 

[0016] - , 

ods described, hsrsin catt operata ab:ib variaua stream- 



-t- 1 : - ? a :\ -v. - 
[00181 Fig. 3 iSSesiratsj 
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aF 304 
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^ K >. _ „ N 0_ " " 3 ' 

, C Oj Capers consroi A P i - <xaranaracatss wfch a 

that is aassoaaoa aerr araeeieast sPorras 3a eetSnowe' 1 

rorsaod COM Intehaoaa OeseiSnoaey supports media 
playback. format conversion and capers tasks Direct - 
Sho«m Is bassd - ths r •> „ ^ - Objac: Vo , 
(COM). A Mar is « unli of byte thax Is cfefm^ci by input 
and carper oaedla types ana ;s corOggarod aod/cr qaorano 
raa COM r-seaaoes. A apse graph is a iogarai grouping 
or veered DireciShoa. a 5 arc run. 

skipped, and panose as a unit. F;;t«;-;s aaso snare a cone 
Won dock, 

[0021] Copters graph 308 :s a type of Directs hew® 
niter graph tha; i S associated vara broadcast s! reacts. 

, -.atfa Stress 

o - a 

broadcast sirearn received ey: capture module- 31 Q is 
provuied to csrnaltipaaggr 312. \Odch separates: the 
teeadeaet seenee ego seoasite components such as a 
m The sepa- 

o * a'-ao t ' - - „ -" Sk ^kJ>s. 

t»m 322 through a data siotagia API 313. Data storage 
subsystarr; 322 ^eludes one or more dais storage de- 
vours 320 tor storing vsraais mkmnaticr;. moluding tem- 
porary gad oemmnenmiata esaocaueu vv:th one or > 




' J a a. . am. < v e ""3 

Audio dacodsr ' .mm : a jo : data 3nd pra- 
videx do tieeoees areas c a:> e renderer 333 
Video fsadsrar 330 displays or a-Themlse readers, vidoa 
dam and audio mnaoae23a pigys orarhermae renders 

s 03 , 

u - - -= o&ptu ri a g a a ata 

- - " : ~ , , 

si detoea A'hstr , "start 
command has osso mceamo (block d02y Shea a cora- 




£00241 At bio i procedure m;0 dat; m re 
vm-seme a ''.stop 1, command has Paao musoaea if so. She 
capa.se - steps receiving ; carta srrsam rblock 
ai2h Toe prccsaare Idea returns to biock 402 to await 
2$ ano; ar"sfsrr c i a - con rumdis 

ss ^ „ <. 

- g„ . - and »roa;Ma;:ng - Pats sdoaoa 

■X . 

^ ca a daia storage navies, holds-ay. paxaoclore 500 deter, 
mines whothe - jemmtfsd has-bsen 

ns^slved (cIcck 530) Playback centra; coramaods may 

rc uds ' tr-^se a ^ ^ -w- ; 

- •> - ^ ^ ^ 

so ferwi^ skip »8«kW3rd hare 

fact - nsndenng , ;ae aata sirasro. II a eiayback cora- 

i:a d:ao-: 002 to awa:t a alayeaok eoaaoi cofaraano, if 3 
~" 3 ^ N - and Is rec > t 

aa sooroo reads Or- data stroaa; kern ina data aroiaqe dca 





sOeaar fror-a the " star S g i; oavaar iaasao ca the osost 
••©sent ptayd c 0 ~ ~- - - fa av p y/back 

s . „ , ' r»,r- 

Dcntioass raaderg ;;ad pax a - resmtrom 

'.OvJO'n . - ^ „ s 

" - ' - n c s ya 
- - staos ^aan? *>^. a^ s - 
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£00311 D&t3?ra- 

sr; : m no x x nbuies 

modi: is - tc- a buffer A A 



* - cr-dt; Rgcort'OsS 

to retrieve ana render the pntaacusiy stored data stream 

"> SO? n - cat >- a - s 

eapaeacamooiAPi 604 and oiuit I pie rendsrconbxb APA; 
614. SIS. and 622. Cagrees control AP; 604 . 
cats.? with a oaptare graph 608. which is. simitar to cap- 
iin-e ceaph 308. tiiscuasao above. Cagteas graph S06 
stores. arcadcast data streams to a oaia storage device 

> ^ ^ U t - , , V "V < v - 

r.eear ; a ;» - p a - , . ;c ts ?io. M 

' ' " - ' - - 3d re 

retrieve data dare - , ds-a storage pevkta by cornea/ae- 
eating ^ < - - saapge AA 60S Each render r 
gienenAes a different Pa;a seeanr tDela 0. Data t or 3a- 
• " -> v. t n 

P* S2C and 

624 may ha aseoo;a:ed web a j- - „ user. a c 
it-' , 

Cds; data it aa a or to vis ■« c c-,« tistet 

streams :A g., t, ^ ^ Jo , , t ~ 



[0Q2S] Fig 

700 hi 



n Oi 



eyxiaoo 
n ip muiti- 



rnayaiiepitheeAo a;v 



o casta stiA'sats 



[0033] - ( 0 

aaA. data ;s wahan a one or anas bias cn the hard ik 
have. CcnteriT is watt en to tha hie aad istee (orcoaear- 
^ rentiyy the aeaneni it: reed bank oat n; the ;na to be aa- 
- 

asnhji oaeaijae a syahanVs core anaon-v in aeneraiiv sn- 
snAoieat -o tenaeceaiay store napvspaee'mAb;r;»aai 
cenioihae anarb:t:a;ydnah;on Apanreuia'aoiahon as- 
;w &5 S; : ""'o ; ; -hb:e d> ^ data a;c:aved - a data - 
r tb s sxan p « cats s vvfkra:^ r-.lo rKAp\*J ies on the 
.co a:ei< a.i:;ai- spreads h:a x.sop j 
5 disk a v 

£0034] Rg. s sHuetratas the buffering of & television 

-a s 3- - - ^ , v 

;% x ' ' - , l -a t s.-c 

s - ti Tempi, Tsmpa rogt 

^ - a , ~ 

35 CO g < <kpi StVe E 

tiiey T na - aa; tn.^er consist:; oi the four teraoo- 
asay fiiaa iegscaiiy coapAd •aaoino ay ;ba io^icai nag 
batter goo. y c f t *, w v ^ ;e aceasrsod 



sya^ate beica; ahaer:rip ;a f; ^-yo asg;-;;;:. 
vt.?;^' ^ " N 'e'c, -to; pp-a, ao 



an aarpg aaa;ya;s - x - 7rd ? s; n a _ y a : S straare sink 
716. ia ma;t:cast ^ ^p 712 'orrooa an ip a* 
srne 

f ' d , ; ; - c 

: ' - a 
tent Aadinonai detain; c-* tii ttioaovaaousattribafa:; 
'a ; ; bitr. p-- \v 



[0038 a the P e of Fig. B n broabc 

the syatsTi wraps back a r pund and aontiaaee reeordin 
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T;p1 :. thereby ooerar 



•ve"e~e^ . .ro^a x i;-'''^;,! U 2 scon- 

-..p, tc;,. i "•.^ci.c O - v orcoe - 
s bseap 



buffer S02 eoen v a;anarPre - o 1 siorepe >- - P04 
a r \-' a - ' - . e - ' - - - ^ 

ere ii fee i on 
The eyserae, of Fit; 5 iJ-sti-s four areeporery 'he?. • V&rrpi 
>2 ; Is - ;re; ops 

r; the rreineer disc od a , ,' 
Additionally, ine syep-rp or fag. 9 es;ee one pa more pro- 
0 - " P- a Store programs Pasar: . OVR recording 
reqpesie (e.g., p raqoe;:; to eeepaappPy store a oaem- 
ui ;rog rs series o ps >g - s 
[0 , - - 

ground moorcpap opeapdcm Is somrbu;.ad ;o occur co- 
-. . * v ~ p e 0 s.i 
sloe In wniep s broadcast stream P: being mu^-^ and 
yiawsd ■'{(,&,. 7-^5 ■ after 8:30}. The system of Fig. 9 
cnP!ristog3thso-tneio;.::1oo-px ; i-a;-y files and toe one per- 

xese e rec 

broadcast simaro to SPe user at p-m system TPe pemra- 



3} a sioeeon Pme steam added mmmsems ida Prae a; 
which the first byre CP tne cutter : s presentee to the spe- 
terrm --m m - 1 - hap. which : < ~. > emerber 

there ss a conneePeu eeiP orevaaary received data A 
"cl&anpospi" :e e papa step coin;, and :s ?M.o referred to 
o - n - \ .v.s re aee 

redundancy horp one trams to the nsxt. instead of sence 
',- . - „ T 

, mm - - 

\ ' 1 " v ' < " ' "v. . / . 

;a. Since tire ereeioraa? daia - nor psefpi f K ' - earn- 
ptete Peres from svmcP re reference T seed coopPote 
. t 

i_\ - iisok rapaosrs - prcviees p sta-tlng poa-f 
fi'or-p whlce ic i.-,- p pipybscK. T ds aispoppepity hap, 
\ ^r. . _ - ,-a , o-o j. 
Pjp- „ " . - ^ ' ■• 



[0042] 



reaeer. T 'r ; a cy 3 tero af,: e aT;av:atne aio rear centai-ri; trip 
•& da;a :a be retrieved. ' r ee oePa :s re-iievoo witp Pa Page 

<: ~ CL 

[0043] , s 
^ a tlp« r 6 ; a ;; v& to now d aa. it pprrppi. time), 8assd op 
retsevo tir-re iiaar; r ; .avp tPe svsrenr dolprp-paes rde hie 
froci p/i;«ti *• pera v bo rese. ~ sbpeipte tires off- 
" - , r v< 

c srpthsrrsePKs.vlPtpadat tot p \~ othepcp: 
?5 putsd )»rs i5"Si: ; 1 s -g t» 

procedure discussed above. 

[0044| The ctea siorage API provides tde ability Pa 
ze'^ - , - „ - C" aS 

so » r Pexiegtc e sarcs. in * , « p- 
giesPi.ep eapn ppearn iron- : the orrrersp 
» ensurine tPa; - , Cera retneeal order '-eh she 
dsta seerage ardor. 

r viepp 

• Ji ^ O x > 

eaaoeieiiap one . ^ eiiri^Pde-ea-ed fatdbrpes 
w:tp Pate a-;a rod: ev:np ;r ;: - ; rptrieotes upon rerrieva! 

" ^ N ' " - *' p. f 

a . , s ' - - - >\, ' p ; au>' s : 



" - - d - - - 4 „ . 

C jSSs x v c - ^o o 

--it ;as~ = c " fe- 

Piroaming -nedie 

SS c ^rj~'^ *- , - v _ > ^ i 

t , r Tiitetion as -a &s scope of .: S5 
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^ a 

^ *- " 1 " a 

any of the above ivatams or deviosi, and ;ne a 

^2 tnsa can h the n - 

on.C juts NC smpiscf 

pots t can psdofn mwn ;tions tte* bed 

erain. Compute? 1042 - sr .-ca 

sors or processing actio 1044, a system .^smary 1046, 
and a eas 1048 a > ooupiaa vann-is system noamo- 
ne.na; ;r;dud:?:g the system ntemam 1 045 to ■yccessors 
1044, 

0 ; ° ~ 

- > 0 i - v <- H 

i T , e 1 > » t - rs 

random access raemray (RAM) 052 A basic inpi,aoab 
put system (8:03; ^054, containing the basic routines 
that nsip to transfer -r. -~ .. s-m oisrrents with- 

- y a 1042. sacb as darino, * > is m stored its 
ftCV 1060. Computer 1 042 further includes a hard disk 
Gi s " s;s - om a?;d wriing o lam 2 is 



1057 pap., a SCSI. ATA. or aider type cb Tbe- 
naqnede catk drive 1 OPS tor reading Pom ana 




is accessed; ay a amapatep *■ as m&pnaao cas- 
RAfvts) read orb; - rno ROM arm ihj ks 

° " " " - ^ ~ ' ' 2 " V v ^ 

or; rae bars daii:, magnetic drib ■ 050 ; oobc&i disk 1C34. 
~ v 10 ~.» - ^ r 

tem 1 070 one o? mora application prngr ams 1 072, other 
program moobaaa 1074 andprogram data to "S A user 
•'• is me a - t p-m ' - -p,p 



I04d;mro -j . , x ;a- - 

- ^ ;m tm 0 ~ n , v , Vl > r - 




other common na-v.aax - and tyeicadv mcsone*- 
- ; many or ad of Ida ebaaems aeacbped above repbave to 
compter ; Oka. sithoagh 0 ;-.; V ' a nmemm storage aevme 
390 Mabeam t ttr too rh - ^ > c 

-T Add 1 0dd and a vaiee araa asooerk rWAd;; i 094, Such 

" c s b 5, < s 

T > ■> nfcX - c s 

oatas an tbteraet Web Oi-evyae? p?ogdsm ;wniad mav ec ■ 
( . -i 
30 soeb aa the "interns; Expiofer Woo browser raenavao- 
- is'ddo rj by Microsoft Corp 
triOfisS; Washington. 

p)S1] When aaeo in a LAN networking environment. 
- N r ^ ^ - «' < s i e^ 

r/pio&iiy Induces a rnodem 10f:8 or other means tor as- 
" " " ^ ' - s at > - ), 

1 034, sach th>? t-met. The mock )58. wbic 
4 0 may bo aasrnal or catema so conneateo to tie:: ayo;o-o 
das; 104a viae seoa! pen :a;adaoe 'OSS, ia a ae-vvorkad 




3<-ish " "a ... ma s struc 

ss. program mo<: a c at is ' \ ; s 
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^ < a 

«' a 3 TH" 

. to eaeodo Infocnares - , , . By way of v - - - 
pis ' N ' ' dioa. soren jaoon are dado 
wired niedia ssj ; sac : are 

castaac j i « t -a areata such a; aaosssa. " - 

- i 3 1 J 2 - - iWC 
••• res: s i > - - 

^-v , >. V , 

; 3 ; are Mt of erespu - s , 

ic areas < < _ 

n > c s o; - devices.. \ , craga^s - 

. ^ t , > , N . , t 

dare sdructures : etc that asanas srrexsasr tasks o-: > 

psaraent opticus*!- abstract data types. Typically ike 

- v- - w * -' ' "> X 

v. 0 ~\. Its 

[0054] - - parposas or' s ana ota- 

^ - is tie ©Derat- 

ing system an; dresareo dared as d;scae;a s;ocre as- 



■reddnia systsaia nre-reina the broadcast dais 
= . ' oarauaarrenasbs 

~ v - " i m 1 fsrtre 

retnsreag difterera poaioas or are broadcast data 
s ^ " ~ ca ^ a 

8, s re x . - 

a:dny a arena id. a? temporary nitre 

9, Ato a > n 
C'»c=jc^* ts a s 
using a ssxde V re - \ 

10, At-o as raoasd In alaas rerenre; Ida reserved 
broadcast stream :.; „ an the storage device 
USirsg » t „ 



s. i * s * v 

^ a ' , 



recslvlng a stsita data a 



Claims 

5. A method coresrslsg: 

v i - < a <r - 

breacnas; stream is encodes using any 
©seatiing r'oreret, 

osreahks&xlrc; tea reseretre reoaossst data 
stsasm; 

sdmag a ; e aa;a!vad brcadcasi dad; sdaaa-; on 

a storage davica: arc 

draa shlsjag td;; prsadcasi asta strsam 



vice; and 

aaana a :a : ha digit 

stress- In a manner ' - soraasooads to tha - 
back oamai id 

13. AtTistncd as recited at clalre - t 
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ts o? to dig- 
pause popv 



stnod m reefed 



15 vvasrein ;hs play 
rnand. 



>• A ^i-Pd as rppsad in odeim 'i2 whsrs-iri ;hp piay 



^ N > > «- the pay 

Pack coiprnanp is a skip forward :x"mv-:x; 



aok command ip a skip i:n;c;nva;c: command 



1 strsann in N aapiieai 



2 . X t N S v - < v 

im on a storage 
sents of the dig- 
rogramrnlng in- 



>d as rocked ;r.e;a : m 12 
p a nard dsk dnvs. 



;ks« In cia;pi '2 where 
ba oncooi 



; encoding 



pc-rrpaormms oi !he deppd dad; p;ream nniixiss de- 
~m - ' , -m v o "* I 

data stream 

31. One ormorsconputsr-rsasabiewomoriss contain. 
:ng a computer program that is sxeculaDiss dv a 
pronpp t:i pa Pom-. ;pa -naaxod recited rackd-a ;2P 

32. A method comprising. 

X o - - - ^ - . - O 

separating aomeonems a? pre amadcast cats 
stream: 

s;oany pp s apmparsema of the dmadass; ca:a 
_ ■< on a storage device- 

v - t 

- s - £ r.p r> of -he broadcast da 
t& stream; and 

- " jiv - - „ a :h« 
p is v s — - , s n/ -, c , 
pause requssd 

- - — -\ - , ■> 

stream: 

ccr 5 N - onsnts o >< 

crosdeasf- ppp ; sPaarn on the erp;a;;p de- 
vice. 

33. A<~ 

pap; data atmarn is a Piiavisian broadcast. 
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